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LED illumination system with narrow-bandpass filters, adjustable

arrays coated with narrow- bandpass filters; focus mechanism, commercial infrared camera, and electronic boards.
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under environmental conditions; bandpass, multispectral images from the microscale (< 30 um/pixel) to
Design, build and characterize a compact the mesoscale (few mm/pixel) over multiple wavelengths in the

VNIR/SWIR (0.4 to 2.6 um; can extend to 5.0 ym). AMIM can detect
Fe-bearing silicates/oxides, carbonates, hydrated minerals and ices in-
situ. It can operate during the day and night due to LED illumination.

adjustable focus mechanism capable of focusing
from 30 mm (< 30 pm/pixel) to infinity;

Test the performance of the focus mechanism
under environmental conditions;

Build integrated instrument, composed of the Key Milestones:

LED arrays, adjustable focus mechanism, and + Development of LED Illumination System (YR1)
commercial mfr.ared camera for testing with + Development of Adjustable Focus Mechanism (YR1)
relevant geologic samples and under

environmental conditions. + Development of Integrated Instrument (YR2)

CoIs: Rachel Klima, Scott Murchie, Ryan Testing of Integrated Instrument (YR2)

McMichael/THU Applied Physics Laboratory TRL 3 t0 5

Planetary Instrument Concepts for the Advancement of Solar System Operations (PICASSO)



	Nunez AMIM PICASSO 2015 Proposal Step-2 Cover Science Quad Chart Final 2015_11_13.pdf
	Nunez AMIM PICASSO 2015 Proposal Step-2 Cover Sheet Final 2015_10_28
	PICASSO Proposal

	Nunez AMIM PICASSO 2015 Proposal Step-2 Science Final 2015_11_13
	1. Science Objectives and Expected Significance
	1.1. Science Overview and Objectives
	1.2. Science Enabled by Multispectral Microscopic Imaging
	1.3. Application of LEDs in Planetary Surface Exploration
	1.4. Advantage of Narrow-Bandpass Filters
	1.5. Planetary Mission Scenarios: Enabling High-Value In situ Science
	1.5.1. Trojan Asteroid Tour and Rendezvous Mission
	1.5.2. Comet Surface Sample Return Mission
	1.5.3. Phobos and Deimos Surface Landers
	1.5.4. Mars Rover Mission
	1.5.5. Lunar Polar Volatiles Explorer
	1.5.6. Lunar South Pole-Aitkin Basin Sample Return Mission


	2. Technical Approach and Methodology
	2.1. Science Drivers and Performance Requirements
	2.2. Development Tasks and Work Plan
	2.2.1. Development of the Illumination System (Task 1)
	Task 1.1. Design and Build LED Arrays:
	Task 1.2. Coat LED Arrays with Narrow-Bandpass Filters:
	Tasks 1.3. & 1.4. Development of Electronics and Software for Controlling the LED Array:
	Tasks 1.5. & 1.6. Integration and Characterization of Array Performance in the Laboratory:
	Task 1.7. Testing Performance Under Environmental Conditions:

	2.2.2. Development of Adjustable Focus Mechanism (Task 2)
	Task 2.1. Refine Existing Optical-Mechanical Design of Adjustable Focus Mechanism
	Task 2.2. Procurement of Lenses and Mechanical Components
	Tasks 2.3. & 2.4. Design and Build Electronics and Housing of Adjustable Focus Mechanism:
	Tasks 2.5. & 2.6. Integration and Characterization of Performance of Lenses and Focus Mechanism in the Laboratory:
	Task 2.7. Testing Performance Under Environmental Conditions:

	2.2.3. Testing of Integrated Instrument (Task 3)
	2.2.4. Operational Scenario and Data Volume Management

	2.3. Known Risks and Mitigation Strategies

	3. Impact of Proposed Work
	4. Relevance to NASA Goals and Program Objectives
	5. Management Structure and Schedule
	5.1. Management Structure and Contributions
	5.2. Development Schedule

	6. References
	7. Biographical Sketches
	8. Current and Pending Support
	9. Budget Summary and Details
	9.1. Development Cost Summary
	9.2. Development Cost Narrative
	9.2.1. Personnel and Work Effort
	9.2.2. Facilities and Equipment
	9.2.3. Rationale and Basis of Estimate

	9.3. Budget Details

	10. Appendix: AMIM PICASSO Quad Chart

	Nunez AMIM PICASSO 2015 Entry Quad Final 2015_11_13
	Advanced Multispectral Infrared Microimager (AMIM) for Planetary Surface Exploration


	Nunez AMIM PICASSO 2015 Proposal Step-2 Total Budget Final 2015_11_13
	Total Budget Cover Template
	NASA Sheet
	Budget Smry

	Cost Summary
	AD48829 Summary
	AD48829, MAY 2016 to APR 2018

	Detail Report
	AD48829 Summary
	AD48829, FY 2016 to FY 2018

	Travel
	travel

	Material-MODC
	MODC Detail

	FG4SO Materials&Quotes
	Updated Materials
	Material Detail

	PICASSO FG4SO LED Cost Estimate 2015_10_27
	Sheet1

	Roithner LaserTechnik LED Price List Shortened 2015_10_27
	Roithner LaserTechnik LED Price List 2014_10_01 1
	Roithner LaserTechnik LED Price List 2014_10_01 86
	Roithner LaserTechnik LED Price List 2014_10_01 113

	Reynard Corporation Filter Quote johns hopkins quote #27263 filter set 2015_10_27
	Archer OpTx - Quote JHUA-151012
	CDA InterCorp Actuator Motor Quote 2015_10_28
	Sofradir MiTIE VISMW Engine Quote#23498 10-27-15
	Microsensortech IR LEDs Quote Q102615JHU-LED FC Chip 2015_10_26
	Advanced Circuits Board Order Invoice 2015_05_23
	Digi-Key AMIM IRAD Electronic Components Invoice 2015_02_06
	CSIS Proto Labs Invoice 2015
	TOPER MFG Invoice 84819  10-26-15
	Toper MFG Invoice 84852  J Lees  09-30-15
	BSA-FIN-15-L006
	RATES






